Selection for phenylalanine hydroxylase activity in cells transformed with recombinant retroviruses.
Cells deficient in phenylalanine hydroxylase (PAH) are tyrosine auxotrophs and will not survive in tyrosine-free media. PAH activity can be constituted in cultured cells by infection with recombinant retroviruses carrying a human PAH cDNA. Mouse hepatoma cells transformed with recombinant PAH will grow in tyrosine-free media since these cells constitutively synthesize the cofactor tetrahydrobiopterin which is essential for PAH activity. NIH3T3 cells transformed with the PAH cDNA express the PAH apoenzyme, but this enzyme is inactive in vivo since these cells do not synthesize biopterin. We describe a method of selection for PAH in the fibroblast-like NIH3T3 cells involving tyrosine-free media supplemented with biopterin, reducing agents, and antioxidants. Cells transformed with the recombinant PAH gene exhibit PAH activity in culture and will grow in the biopterin-supplemented tyrosine-free media. Metabolic selection for PAH activity provides a new selectable marker for gene transfer experiments. This method is shown to be useful in the production of high titers of recombinant retroviruses carrying PAH and provides a model for experiments in somatic gene therapy of phenylketonuria.